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[57] ABSTRACT 

A multivoice signal switching circuit is incorporated in 



a circuit for demodulating a multivoice signal contain- 
ing a main channel signal, a Erst- subchannel: signal, and 
a se«radsubchannel:signal, the latter two signals being 
treated for noise reduction. The demodulating circuit 
comprises a first circuit for extracting a main channel 
signal from the-multivjaice^signal, a second circuit for 
extracting a first subchanneTsignal from the multivoice 
signal, and a third circuit for extracting a second sub- 
channel signal. The above switching circ uit re cti ves_the_ 
first and second subchannel signals and selecti vtiy_ont-"~ 
puts-one^of = ^-two-subchannera gnakrto'a^ecoder 
where the original signal is restored from , the noise 
reduction treated signal. This signal is fed to an output 
circuit means together with the outputs of the first cir- 
cuit, so that an audio signal is reproduced. The switch 
circuit has a manual switch for selecting either of the 
first and second subchannel signals, and is adapted to 
invalidate selection of the second subchannel signal by 
the manual switch when the second subchannel signal 
cannot be sensed in the multivoice signal. 



24 Claims, 4 Drawing Figures 
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and the SAP signal is selected by a TV viewer, if the 
MULTTVOICE SIGNAL SWITCHING CIRCUIT SAP program is terminated, a sound will suddenly dis- 
appear from the TV receiver. In this case, he has to 
BACKGROUND OF THE INVENTION operate the manual switch to a stereo broadcasting 

I Field of the Invention 5 receiving position. Thus, in the TV receiver equipped 

The present invention relates to a switching circuit conventional multivoice signal demodulating 

for use in multivoice signal demodulating circuit, and circuit, no sound is outputted from the termination of 
more specifically to a multivoice signal demodulating the SAP program to the operation of the manual switch, 
circuit for selectively outputting an audio signal from a This would cause most TV viewers to be disoriented. In 
multivoice signal including at least a main channel sig- 10 addition, the forced operation of the manual switch is 
nal, a first subchannel signal and a second subchannel troublesome to the TV viewers. 

Sij ? a i; , .-j SUMMARY OF THE INVENTION 
2. Description of Related Art 

At present, in television broadcastings, multivoice Accordingly, it is an object of the present invention 
signals are transmitted which include a main channel 15 to provide a multivoice signal switching circuit which 
signal, a first subchannel signal and a second subchannel can solve the above mentioned drawbacks of the con- 
signal called "Second Audio Program" (SAP) signal. In ventional multivoice signal demodulating circuits, 
this case, the sum of the left- and right-hand audio sig- Another object of the present invention is to provide 
nals (L+R) and their difference (L— R) are ordinarily a multivoice signal switching circuit which can be auto- 
placed on the main channel signal and the subchannel 20 matically changed to a condition of listening a main 
signal, respectively, for a stereophonic sound tranmis- channel or first subchannel signal when a second sub- 
sion and reproduction. In addition, the SAP signal is channel signal such as the SAP signal is not transmitted 
used to transmits a second language signal in a bilingual or has been terminated. 

broadcasting. Still another object of the present invention is to 

In the above triple-audio broadcasting, the (L— R) 25 p rov ide a multivoice signal switching circuit for use in 

signal and the SAP signal are respectively suppressed demodulators capable of reproducing necessary signal 

for noise reduction, for example, by a DBX noise reduc- from a nmitivojce signal containing a main channel 

tion system which compresses the dynamic range at all signal ^ g^, mi subchanne i signals treated 

levels and frequencies. Thereafter, fbcarners for the for noise reduction, which circuit is capable of selecting 

first and second subchannels are modulated by the sup- 30 rf ^ ^ ^ subchannel signals m ac _ 

pressed signals, respectively, and further, are super- ^th a manual selection when a predeter- 

posed on the mam CL+R) channel s,gnal so as to form Qne rf ^ subchannel is contained m 

a composite signal. In recovers, fterefore^ after the left- multivoice signal, and Tadapted to auto- 
a IS" otir^^r^^lSchS 35 Really select the subchWel signal other than the 

?T + l\ SZTtJS^ rL ™ m S. Sirs predetermined subchannel signal when the predeter- 

signal, it is necessary to expand the (L—R) signal and signal. 

thVSAP signal which have been suppressed fornoise A further object of tiie present invention ^is to provide 

reduction. 40 a niultivoice signal demodulating circuit capable of 

In other words, the signal expansion processing is reproducing necessary signal from a multivoice signal 

required for both the (L—R) signal and the SAP signal. containing a mam channel signal and first and second 

On the other hand, the stereo sound and the second subchannel signals treated for noise reduction, m which 

audio program (SAP) will not simultaneously listened. circuit either the first or second subchannel signal is 

Therefore, "triple audio signal" demodulating circuits 45 selected and decoded in respect of the noise reduction 

have been ordinarily constructed such that either the m accordance with a manual selection when the prede- 

first subchannel signal or the second subchannel signal termined one of the two subchannel signals is contained 

is selectively supplied to a DBX noise reduction de- in toe received multivoice signal, and the subchannel 

coder, and the signal restored to the original form by signal other than the predetermined subchannel signal is 

the decoder is fed to a stereo multplexer or outputted as 50 automatically selected and decoded in respect of the 

the SAP signal. noise reduction when the predetermined one is not 

However, the selective application of the signal to the contained in the received multivoice signal, 

noise reduction decoder has been determined by a man- The above and other objects of the present invention 

ual switch. On the other hand, the television broadcast- are accomplished by a multivoice signal switching cir- 

ing is not ceaselessly in the form of stereophonic or 55 cuit constructed in accordance with the present inven- 

SAP broadcasting, and the times of the SAP broadcast- tion, which comprises means receiving a control signal 

ing are less than the stereophonic broadcasting. The for selectively outputting one of first and second chan- 

stereophonic broadcasting is so made that it can be nel signals extracted from a multivoice signal, means for 

received as the monophonic broadcasting by the mono- sensing the second channel signal, and means connected 

phonic receivers, and the stereophonic television re- 60 to the sensing means and for forcedly putting the selec- 

ceivers are constructed such that the TV viewer can tive output means in a condition of outputting the first 

without interruption listen even if the stereophonic channel signal irrespectively of the control signal, when 

broadcasting is changed to the monophonic one. the second channel signal cannot be sensed. 

However, when only the stereo signal is transmitted Further, in accordance with the present invention 

without the SAP signal, if the manual switch is operated 65 there is provided a circuit for demodulating a multi- 

to a SAP signal receiving position, no sound is output- voice signal containing a main channel signal, a first 
ted from the television receivers. Further, when both subchannel signal, and a second subchannel signal, the 
the stereo signal and the SAP signals are transmitted latter two signals being treated for noise reduction. The 
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the first and second subchannel signal s for se lecuvely J^^X^^^^^J^ stere&catkm 

o«tputting one of the two subchannel s. gnafc, decoder W^^f^^ „ * to ^ it t0 light an 

means connected^ an output of the switch arcurt ^ P ^ At ^ ^ pUot 

means to restore the original signal from the noise re- generates pulses having the same pulse repe- 

duction treated signal, ? <*"*^ the frequency 2fe (3 1.468 KHz) of 

ing the outputs of the first circuit means ndtt^ first subcarrier and in synchronism with the pilot 

coder means for generating an audur signaL e vrt fch The ^ ^ , Ued to t^ (L-R) signal 

circuit means has a manual switch for selectmg either of d ££ dulat( / 18 To ^ com^ry, wh en the pilot signal 

the first and second subchannel signals, and the switeh ^ no stereo signal is fed t0 

circuit means is adapted to invalidate selection of the ^ and ^ thfi LED ^ ^ not 

second subchannel signal by the manual switch when energized fc, addition, the above mentioned pulses are 

the second subchannel signal cannot be sensed in the ^ s ^ plied to ±<e (L-R) signal demodulator, 

multivoice signal. 20 With reference to the pulses of 2fo, the (L— R) signal 

With the above circuit construction, when the second demodulator 18 detects the stereo composite signal to 

subchannel signal is not transmitted or has been termi- repro d U ce the compressed (L-R) signal, which is in 

nated, the switch circuit means operates to invalidate tam outputted through a 15 KHz low pass filter 26 to 

the selection of the second subchannel signal by the Qne mput termina i 2 8A of a stereo/SAP manual switch 

manual switch. Therefore, even if the manual switch is 2J ^ i nc { de ntally, the low pass filter 26 can be omitted, 

in or is brought into a second subchannel selection posi- ^OTTth1eo^e7 hana7the bandpass filter,12.has.an.ou_tS" 

rion, the circuit is automatically set so as to output the \p U t connected"to respectrveinputsof a SAP signal'de^y 

first subchannel signal. rmodulatbT30iand a 5fe carrier detector 22. This 5fW 

The above and other objects, features and advantages learner detector 32 operates to detect the second subcar- 

of.the present invention will be apparent from the fol- 30 ner 0 f th e frequency 5^(78^6710^). When the secondj 

lowing description of preferred embodiments of the subcarrier is detected, Jhejcarrier.detector 32 generates | 

invention with reference to the accompanying draw- m SAPuTdicaholTsignal to a lamp driver 34, so that a 

ings, LED diode 36 is energized by the driver 34. Further, 

^ 00 „_ ID _ ir . M wwjtj n „ awtkos the carrier detector 32 produces a carrier signal of 5ftr. 
BRIEF DESCRIPTION OF THE DRAWINGS 3j ^ ^ ^ ^ ^ SAp ^ demodulator 30 . H ow-[ 

FIG. 1 is a block diagram showing a conventional ever> w hen the 5fe subcarrier is not detected, it does not 

multivoice signal demodulating circuit; output the SAP indication signal, and so, the LED 

FIG. 2 is a block diagram showing a multivoice signal diode 36 is not lighted. In addition, no 5fffcarrier signal 

demodulating circuit incorporating one embodiment of & supplied to the SAP signal demodulator 30. j 

the switching circuit in accordance with the present 40 This SAP-signal demodulatbr SO detects the-output 

invention; signal#'the"5fifbandpass filter-12-by-the.carrier.signal 

FIG. 3 is a circuit diagram showing the (L-R) signal 0 f r 5fjf (78;67"KHz) so as to reproduce the compressed 

demodulator and the (L-R)/SAP signal switching SAP-rignalTwhich is then fed through a 15 KHz low 

circuit shown in FIG. 2; and pass filter 38 to the other input terminal 38B of the 

FIG. 4 is a circuit diagram showing the auto-switch- 45 stereo/SAP manual switch 28. The low pass filter 38 

ing stereo multiplexer shown in FIG. 2 and a circuit for can be omitted, similarly to the filter 26. ] 

generating a control signal which is supplied to the The stereo/SAP jnjnualjcwjtclLJ^ 

switching circuit shown in FIG. 3. terminal comected to an mpu t.ota.DBX.noise,reduc; 

„„„„ raM ,,„, tion decoder 40. Therefore, this decoder r 40 : operates to 

DESCRIPTION OF THE PREFERRED ^^ffiWrQC-K) signal or the SAP^ignaLo^tplSEed 

EMBODIMENT f rom the manual switch 28, which signals are "com- 

Referring to FIG. 1, there is shown a conventional pressed in the DjiX.nora-reductign-method. The ex-^ 
circuit for demodulating the multivoice signal contain- panded (L-R) or SAP signal is connected to a com- 
ing the main (L+R) channel signal, the first subchannel mon terminal of another stereo/SAP manual switch 42; 
(L-R) signal and the second subchannel (SAP) signal, 55 whose one fixed terminal 42A is connected to a (L-R) 
the two subchannel signals being compressed in the input of the stereo multiplexer 20. The other fixed ter- 
DBX noise reduction method. The shown demodulat- minal 42B of the switch 42 constitutes an SAP signal 
ing circuit comprises a multivoice signal input terminal output terminal. i 
connected to a low pass filter 10 and a bandpass filter The two switches 28 and 42 are interlocked by a 
12. The low pass filter 10 has the cutoff frequency of 50 60 broken line in FIG. 1, so that the fixed terminal 28A is 
KHz so as to extract from the input signal a stereo selected in the switch 28 when the fixed terminal 42A is 
composite signal including a base band (L+R) signal selected in the switch 42. j 
and a first subcarrier carrying the (L-R) signal. On the In the above mentioned multivoice signal demodulat 
other hand, the bandpass filter 12 has the center fre- tor, when only the stereo signal is transmitted without 
quency of 5fa (where fais the frequency of a horizontal 65 the SAP signal, if the manual switches 28 and 42 an? 
synchronizing signal), so that a second subcarrier carry- operated to the SAP signal receiving positions 28B and 
ine the SAP signal is extracted from the input multi- 42B, no sound is outputted from the television receive^ 
voice signal Further, when both the stereo signal and the SAP signal 
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are transmitted and the SAP signal is selected by a TV 
viewer, if the SAP program has been terminated, a 
sound will suddenly disappear from the TV receiver. In 
this case, he has to operate the manual switches 28 and 
42 to a stereo broadcasting receiving positions 28 A and 
42A. 

Turning to FIG. 2, there is shown one embodiment of 
a multivoice signal demodulating circuit incorporating 
an switching circuit in accordance with the present 
invention. In FIG. 2, elements similar to those of the 
circuit shown in FIG. 1 are given the same Reference 
Numerals, and their explanation will be omitted. 

As will be apparent from the comparison between 
FIGS. 1 and 2, the circuit shown in FIG. 2 comprises an 
analog switch circuit 50 in place of the stereo/SAP 
manual switches 28 and 42, and the switch circuit 50 is 
associated with a manual switch 52. In addition, an 
auto-switching stereo multiplexer 54 is used instead of 
the stereo multiplexer 20. 

The analog switch circuit 50 has two inputs con- 
nected to the outputs of the low pass filters 26 and 38, 
respectively, and is controlled to select a manual switch 
operation or an auto-switching operation on the basis of 
the reception indication signals from the fa pilot detec- 
tor 16 and the 5f# carrier detector 32. 

Specifically, when the reception indication signal 
from the Jfrj carrier detector 32 indicates that the SAP 
signal is received, the analog switch circuit 50 operates 
to couple the input of the DBX noise reduction decoder 
40 to one of the low pass filters 26 and 38 which is 
designated by the manual switch 52. On the other hand, 
when the SAP signal is not received, the analog switch 
' circuit 50 operate to connect the output of the filter 26 
to the DBX noise reduction decoder 40, irrespectively 
of the condition of the manual switch 52. Namely, in 
this case, the selection by the manual switch is invali- 
dated. 

The auto-switching stereo multiplexer 54 
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(c) When only the stereo signal is transmitted and the 
SAP signal is not transmitted, 

the stereo signal is selected without regard to the 
condition of the manual switch 52. Namely, the (L— R) 
signal output of _the faterJ j6jsjnputted_to^the = DBX, 
no^ejreduction^d^odejJO^ y^the^analog switch, circuit 
50Tand the (L+R) signal and the expanded (L-R) 
signal are applied to the stereo multiplexer 54 so that it 
outputs the L and R signals from the pair of audio out- 
put terminals. 

(d) When only the monophonic signal is transmitted 
and the SAP signal is not transmitted, 

the output of the filter 26 is connected to the DBX 
noise reduction decoder 40 by the analog switch circuit 
50, but since it does not include the (L— R) signal, only 
the (L+R) signal is applied to the stereo multiplexer 54. 
Therefore, the (L+R) signal, i.e., the monophonic sig- 
nal is supplied from the pair of audio output terminals of <L. 
the multiplexer. 

Referring to FIG. 3, there is shown one example of 
the (L— R) signal demodulator 18 and the analog switch 
circuit 50. 

The (L— R) signal demodulator 18 includes a transis- 
tor Qi having a base connected to the output of the low 
pass filter 10, and another transistor Q2 whose base is 
connected to a bias voltage Vbias- Emitters of these 
transistors Qi and Q2 are respectively connected 
through resistors to a common constant current source. 
A collector of the transistor Qi is connected to common 
connected emitters of transistors Q3 and Q+, while a 
collector of the transistor Q2 is connected to common 
connected emitters of transistors Qj and Q«. 

Of the transistors Qj, Q4, Qs and Q& the transistors 
Qj and 0,6 have common-connected bases, which re- 
ceive non-inverted pulses of the frequency 20/ from the 
in pilot detector 16. The transistors Q.4and Q; also have 
common-connected bases which are supplied with in- 
verted pulses of the frequency 2fe. Collectors of the 
transistors Q3 and Q* are common-connected to a DC 



trolled by the analog switch circuit 50 to perform the 40 source voltage V«, and collectors of the transistors Q> 

and Q6 are also common-connected to the DC source 
voltage Vcc through a resistor and an active load includ- 
ing a pair of transistors Q7 and Qs connected in the form 
of a Darlington circuit. 
45 As seen from the above, the (L— R) signal demodula- 
tor 18 is in the circuit form of a double balanced differ- 
ential amplifier. 

The Darlington circuit consisting of the transistors 
Qj and Qs is connected to another Darlington circuit 



ordinary stereo demodulation when the stereo (L— R) 
signal is selected by the analog switch circuit 50, so that 
the L and R signals are respectively outputted from a 
pair of audio outputs of the multiplexer 54. If the SAP 
signal is selected by the switch circuit 50, the multi- 
plexer 54 is controlled to output the SAP signal from 
both the pair of audio outputs. Furthermore, the multi- 
plexer 54 is also controlled by the reception indication 
signal of the fe pilot detector 18 which is supplied 



through the analog switch circuit 50. Namely, when the 50 composed of transistors Q9 and Qio, so that a current 



output of the filter 26 is selected by the analog switch 
circuit 50, if the television audio signal is a monophonic 
signal, the multiplexer operates to output the (L+R) 
signal from the filter 14 to both the pair of audio out- 
puts. 

Thus, the multivoice signal demodulating circuit as 
shown in FIG. 2 operates as follow: 

(a) When both the stereo signal and the SAP signal 
are transmitted, 

a desired signal is selected from between the stereo 
and SAP signals by the operation of the manual switch 
52. "" ) 

(b) When only the SAP signal is transmitted as the 
subchannel signal, i.e., when the monophonic signal and 
the SAP signal are transmitted, 

a desired signal is selected from between the mono-. , 
phonic and SAP signals by the operation of the manual 
switch 52. ' 



60 



65 



mirror circuit is formed. 

On the other hand, the SAP signal demodulator 30 
receiving the SAP modulation signal from the 5fe band- 
pass filter 12, is formed by for example a frequency 
modulation detector, and is connected at its output to a 
base of a transistor Qi 1. This transistor Q 1 1 has an emit- 
ter grounded through a resistor and a collector con- 
nected to the DC source voltage V cc through a resistor 
and an active load formed by a Darlington circuit of 
transistors Q12 and Q13. This Darlington circuit is con- 
nected to another Darlington circuit having a pair of 
transistors Q14 and Qis, so that a current mirror circuit 
is formed. 

In the two current mirror circuits mentioned above, 
emitters of the transistors Qioand Qisare common-con- 
nected to a ground resistor R, and also to a bases of an 
output transistor Qo. This output transistor has a collec- 
tor connected through a resistor to the DC source volt- 
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age V«, and an emitter of L transistor Qo is connected the point C. Therefore only the ^AP signal is outputted 
toacoaZt current source so as to form an emitter through * with . 

foflower Therefor^ this enutter of the transKtor . ™£Z SSff^ «A transistor 

connected to an output terminal H. , , Q ^ d q (stereo mo de), the transistors Qn and Qis 

Further, as shown in FIG. 3 the coUecton .of ^the 5 Zied on, and the transistors Ql6 and Q,9 are 
transistors Q 9 . Qioand Qu, Qis of the two -current nur- are mmea o ^ ^ Therefore, since the 

ror circuits are connected to a balanced differential Vaonaded through the transistor Qis, the SAP 

circuit type of switch circuit 56 winch comprises four ^"".JJ™^ p0 ^ t c . Accordingly, only the 
transistors Qi* Qn, Ql8 and Q 19 connected as shown. PP * c ^ ^ outputted 

Namely, a collector of the transistor Q I6 is connected to 1° the tramfetor Qo 

a point A. i.e., the collectors of the transistors Q 9 and ^° u ^ S^asmentioned abovei either the 
Q,o, and a collector of the transistor Qis is connected to ' gAp ^ fc selectiv eiy outputted 

a point B, i.e., the collectors of the transistors Q,4 and D 

Q, 5 . Collectors of the remaining transistors Qn and y» Turning t0 FIG. 4, there is shown one example of the 
are common-connected to the DC source voltage V«. auto ^vu£ning stereo multiplexer 54 shown in FIG. 2 
In addition, the transistors Quand Qi 9 are common- ^ ^ associjlted circuit f or generating a switching 
connected at their bases, which are connected to a which ^ suppUed t0 ^ terminal D of the 

switching control input terminal D. On the other hand, switch g6 shown m F1G 3 and to the auto- 

the transistors Qn and Qis have their bases common- M switching stereo multiplexer. 

connected to a biasing voltage Vbias- Emitters of the ^ gAp ^^4^ signal output of the Stg earner 
transistors Qi6 and Qn are connected to a constant detector 32 is connected to a base of a transistor Q20- As 
current source, while emitters of the transistors Qis and seen from ^ drawing, this transistor Q20 is connected 
Q19 are connected to another constant current source. tQ ^^gj. transistor Q21 to form a differential circuit 
The circuit as shown in FIG. 3 operates as follows: 2J ^ base G f ^ transistor Q21 is connected to a constant 
The (L— R) signal demodulator 18 in the form of the bia3 y^gg y biaSl and emitters of these transistors Q20 
double balanced differential amplifier demodulates the md q 21 ^ common-connected and grounded through 
composite signal from the low pass filter 10 on the basis a constant current source. A collector of the transistor 
of the pulses of the frequency 2&/ from the fa pilot ^ connected to a DC source voltage V« through a 

detector 16, so as to reproduce the (L-R) signal car- 30 tj-gnsistor Q22 which is connected to a transistor Q23 to 
tied on the subcarrier of the frequency 2f#. This repro- form a curren t mirror circuit On the other hand, a 
duced (L-R) signal flows through the active load collector of the transistor Q21 is connected to the DC 
formed by the Darlington circuit including the transis- source voltage V re through a transistor Q24 connected 
tors Q7 and Qg. As the result of the current mirror ef- to a transistor Q25 to form another current mirror cir- 
fect, a similar current flows through the Darlington 35 cmt 

circuit composed of the transistors Q9 and Q10, so that The shown circuit includes a stereo/SAP switch 
the (L-R) signal voltage appear across the grounding terminal J connected through the manual switch 52 to 
resistor R, and therefore, is applied to the base of the the DC source voltage V«. This terminal J is also con- 
output transistor Qo- nected through series-connected resistors Ri, R2 and R3 
On the other hand, the SAP signal reproduced by the 40 to a first biasing voltage such as 5.2 V. The connection 
SAP signal demodulator is applied to the base of the between the resistors Ri and R2 is connected to a base of 
transistor Qn so as to produce the corresponding col- a transistor Q26, which is connected to a transistor Q27 
lector current flowing through the transistor Qn. As a as shown in FIG. 4 to form a differential circuit Emit- 
result, the SAP signal current flows through the active ters of these transistors Q26 and Q27 are common-con- 
load composed of the Darlington circuit including the 45 nected to the collector of the transistor Q25. The collec- 
transistors Q12 and Q 13, and due to the current mirror tor of the transistor Q26 is connected through a resastor 
effect a similar current flows through the Darlington R4 to a bias voltage Vuu. and also connected to an SAP 
circuit of the transistors Q14 and Qis- Therefore, the selection input of a stereo matrix circuit 58. 
SAP signal voltage appears across the grounding resis- The collector of the transistor Q27 is connected to the 
tor R and is applied to the base of the output transistor 50 same bias voltage Vbias through a transistor Q29, which 
q is connected to a transistor Q30to form a current nnrror 

Thus, the (L-R) signal and the SAP signal are col- circuit A collector of the transistor Q30 is connected to 

lided at'a point C, i.e., at the base of the output transistor the collector of the transistor Q20. Thus, the transistor 

On But this collision is prevented by the balanced Q22 and hence the transistor Q23 are brought into ON 

differential circuit type switch circuit 56, and also, one 55 condition if either the transistor Q20 or Q30 is rendered 

of the two signals is selectively applied to the transistor conductive. 

oimevwusigiBtu, 7 The base of the transistor Q27 is connected through a 

Namely, when the bases of the transistors Qi 6 and resistor to a second bias voltage such as 4.7 V, and also 

Q, 9 , Le., the switching control input D is applied with a connected to an emitter of a transistor Q». Th* txansK- 

voltaee higher than the biasing voltage of the transistors 60 tor 28 is connected at its collector to the DC source 

Qn and Qis (SAP mode), the transistors Qi6 and Q19 are voltage V« and at its base to the connection between 

turned on, while the transistors Qn and Qis are main- the resistors R2 and R3. 

tained inan OFF condition. Therefore, since the point The collector of the transistor Q23 is connected to a 

A is grounded through the transistor Q 16) the (L-R) stereo/monophonic switch circuit 60 which !S adapted 

signal does not flow through the transistor Q10, and 65 to receive the stereo indication signal output of the lu 

accordingly, does not appear on the point C. On the pilot detector 16. This stereo/monophoruc switch ar- 

other hand, since the point B is not grounded, the SAP cuit 60 has a stereo output connected through a rector 

signal flows through the transistor Q, 5 and appears on R 5 to the bias voltage V bia , and also connected to a 
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stereo selection input of the stereo matrix circuit 58. 
The switch circuit 60 further has a monophonic output 
connected through a resistor R« to the bias voltage 
Vitai and also coupled to a monophonic selection input 
of the stereo matrix circuit 58. 5 

The stereo matrix circuit 58 has a (L+R) input con- 
nected to the low pass filter 14 and a (L— R)/SAP input 
connected to the output of the DBX noise reduction 
decoder 40. Further, the matrix circuit 58 has a pair of 
audio outputs L and R. When the SAP selection input is io 
put at a high voltage level, the matrix circuit 58 operates 
to output from the pair of audio outputs L and R the 
SAP audio signal which is supplied to the (L— R)/SAP 
input When the SAP selection input is at a low voltage 
level and the stereo selection input is brought to a high i 5 
voltage level, it operates to reproduce left- and right- 
hand audio signals from the (L+R) signal and (L-R) 
signal and then to output these left- and right-hand 
audio signals to the pair of audio outputs L and R. In 
addition, when the monophonic selection input is ap- 2 q 
plied with a high voltage level, the matrix circuit 58 
operates to output from the pair of audio outputs L and 
R the same (L+R) signal supplied to the (L+R) input. 

In the above mentioned circuit, when the manual 
switch 52 is closed, the stereo/SAP switch terminal J is „ 
rendered to the DC source voltage V«(SAP mode). At 
this time, the bases of the transistors Q26 and Q27 are 
respectively applied with bias voltages expressed as 
follows: 

30 

where 

Vbqi6 is the base voltage of the transistor Q2& 
Vb027 is the base voltage of the transistor Q29; and 
VBEQa is the base-emitter voltage of the transistor 

Q28. 40 
At this time, the resistances of the resistors Ri, R2 and 
R3 are determined to establish the relation 
Vjg26< < Vjfl27. For example, assuming that 
Ri=R 2 =5Kn and R3 =10101, the relation of 
Vjg26=6.9 V and Vjjg26=7.9 V can be obtained under 45 
the condition of Vec= 12 V. 

Under this condition, the transistor Q27 is off and the 
transistor Q26 is ON. Namely, most of the current flow- 
ing through the transistor Q25 will flow through the 
transistor Q2& so that the potential at the point E be- 30 
come high. As a result, the high voltage level is applied 
to the SAP selection input of the matrix circuit 58, so as 
to instruct the selection of the SAP mode. 

The current flowing through the transistor Q25 is 
controlled through the transistor Qz*by the differential 55 
circuit constituted of the transistors Q20 and Q21. Now, 
assuming that the SAP indication signal from the 5fe 
carrier detector 32 is at a low level (SAP signal recep- 
tion), the transistor Q20 is OFF and the transistor Q21 is 
ON. At this time, therefore, the transistor Q25 is put in 60 
a condition of supplying the sufficient current to the 
transistors Q26 and Q27. But, when the SAP signal is not 
received and then the 5fe carrier detector outputs a 
signal having a voltage sufficiently higher than the base 
bias voltage of the transistor Q21, the transistor Q20 is 65 
turned on and the transistor Q21 becomes off. Accord- 
ingly, a current does not flow through the transistor 
Q26 irrespectively of the condition of the stereo/SAP 
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manual switch 52. On the other hand, since the transis- 
tor Q20 is in ON condition, the transistor Q22 is put in 
ON condition, and therefore, the transistor Q23 is 
brought into a condition capable of supplying a current 
to the stereo/monophonic switch circuit 60. Accord- 
ingly, even if the manual switch 52 is operated to select 
the SAP mode, the stereo mode or the monophonic 
mode is selected by the switch circuit 60. 

When the stereo mode is selected, the point F takes a 
high potential. On the other hand, when the monopho- 
nic mode is selected, the point O becomes a high poten- 
tial. As mentioned above, the matrix circuit 58 deter- 
mines the operation mode on the bases of the potentials 
at the points E, F, and O. 

When the manual switch 52 is opened to put the 
stereo/SAP switch terminal J in a floating condition, 
the base potential of the transistor Q26 is brought to 
about S.2 V, and the transistor Q27 takes the base bias of 
about 4.7 V. In this condition, the transistor Q27 is 
turned on and the transistor Q26 is turned off. At this 
time, if the transistor Q25 is in ON condition (the SAP 
signal reception condition), the current flows through 
the transistor Q29. As a result, the current is supplied 
through the transistor Q23 to the switch circuit 60, so 
that it takes either the stereo mode or the monophonic 
mode in accordance with the output of the detector 16. 
In addition, when the transistor Q25 is put in OFF condi- 
tion (i.e., when the SAP signal is not received), the 
transistor Q29 is not supplied with the current from the 
transistor Q27. However, since the transistor Q22 is ren- 
dered conductive by the transistor Q20. so that the cur- 
rent flows the transistor Q23 so as to put the switch 
circuit 60 in an operable condition. 

As will be apparent from the above explanation, a 
stereo/SAP switching operation can be achieved by 
connecting the point E to the switch control terminal D 
of the switch circuit 56 shown in FIG. 3 and connecting 
the DBX noise reduction decoder 40 between the out- 
put H of the FIG. 3 circuit and the (L-R)/SAP input 
of the matrix circuit 58. 

As seen from the above, the transistors Q20, Q21, Q24, 
Q25, Q26, Q27 and Q28 and the associated passive ele- 
ments and voltage sources, surrounded by a dotted line 
in FIG. 4, constitutes a circuit for generating a switch 
control signal to be supplied to the switch control input 
D of the switch circuit 56 shown in FIG. 3. 

The invention has thus been shown and described 
with reference to specific embodiments. However, it 
should be noted that the invention is in no way limited 
to the details of the illustrated structures but changes 
and modifications may be made withi the scope of the 
appended claims. 

I claim: 

1. A multivoice signal switching circuit for treating a 
multivoice signal including a main channel and first and 
second subchannels, the first subchannel being assigned 
to stereophonic information and the second subchannel 
being assigned to second language information, com- 
prising means receiving a control signal for selectively 
outputting. one of the first and second subchannel sig- 
nals extracted from said multivoice signal, means for 
sensing the second subchannel signal, and means con- 
nected to the sensing means and for controlling the 
selectively outputting means so as to force said selec- 
tively outputting means to a condition of outputting the 
first subchannel signal irrespective of the control signal, 
when the second subchannel signal cannot be sensed. 
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its input current path the first suocnannei signal nun a second current mirror cir- 

second current mirror circuit connected to 'ecerve <rt f * ofttar me decoder means> 

input current path the ^ "•"^ "J"^ 2 ^SSedTS other end of each of the 

^s^nTc^rent mirror circuits ^TcSSeTmliaim 7 wherein the shunting 

shunting either the first or second current rnirror cu-cuit ^ LTKanced differential circuit having a 
in accordance with selection of the two subchannel connected to the other 

Ttcircuit claimed in claim 2 wherein the shunting .5 ^%^£^5?£Z&'7Z 

mea ns includes a balanced differential circuit tavmg . ^» ^uSSj^Sy^toi » 

control input and two outputs connected to die other ™~ "K^^^ su bcnannel signals, 

ends of the'output pad* .of the first .£ second current ^ fj^f Sin tfTstvhch 

ttvely rendered conductive in accordance wim me con p h rendered conductive, 

dition of the input, and ^^^of d?£ £ secSSS circuit having an input con- 
connected to one of the two output paths ottne nrsi we selection of the first and 

sssss, eggs-seas 

manual switch is in a first condition ^ "g °^ ScuTS^claim 6- wherein the main 

' ^ndw Sdt being adapted 'to be con- 

sSTScit L»» for «o»ct», . mm ctoarf rignrf «««* «g»k »^KSS.T3S2 *ta a* 

SSSSSrSSSS S^-Sass5r 

Ss^tch^cd?means hiving a manual switch for 60 input connected commonly to one end of each of re- 
seLSone Tdther the first and second subcnannel spective output paths of the firs and second ^current 
stS the switeh circuit means further including mirror circuits, and means connected tc the other « d of 
meWtotavaulte section of the second subcnannel each of the output paths of the first ^second curren 

£ ^manual switch when the second subchan- mirror circuits for <*Q*"5j£. r * 
nelsignal cannot be sensed in the multivoice signal. 65 second current mirror circuit in accordance with selec 

7 Acircuit claimed in claim 6 wherein the switching tion of the two subcnannel signals 
„ deludes an analog switch circuit having a first 12. A circuit claimed in dam £ ^u^bS 
current rnirror circuit receiving at its input current path ing means includes a balanced differential circuit having 
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a control input and two outputs connected to the other being connected to one of two current paths of a fifth 

end of each of the output paths of the first and second current mirror circuit, the other current path of the fifth 

current mirror circuits, respectively, the two outputs of current mirror circuit being connected to a ^tereo/- 

the balanced differential circuit being selectively mono switch circuit whose output is connected to a 

grounded according to the condition of a control input 5 stereo matrix circuit. 

13 A circuit claimed in claim 12 wherein the bal- 17. A switching circuit for treating a multivoice sig- 
anced differential circuit includes a first transistor hav- nal including a main channel and first and second sub- 
mit a collector connected to the other end of the output channels for enabling both stereophonic information 
oath of the first current mirror circuit, a second transisr transmission and bilingual information transmission, the 
tor connected to the first transistor to form a first differ- 10 main channel and the first subchannel being used for 
ential circuit, a third transistor having a collector con- stereophonic information, and the mam channel and the 
nected to the other end of the output path of the second second subchannel being respectively assigned to a first 
current mirror circuit, and a fourth transistor connected language and a second language for the bilingual infor- 
to the third transistor to form a second differential cir- mation, the switching circuit comprising a first means 
cuit the first and fourth transistors being common-con- 15 responsive to a control signal for enabling one selected 
nected at their bases to the control input, and the second from the group consisting of the stereophonic reproduc- 
and third transistors being common-connected to a tion, the first language reproduction and the second 
nredetermined bias voltage, so that the first and third language reproduction, a second means sensing a sec- 
transistors are alternatively turned on in accordance ond subchannel signal extracted from the multivoice 
with the voltage applied to the control input 20 signal, and a third means connected to the second means 

14 A circuit claimed in claim 12 wherein the switch for controlling the first means so as to force said first 
circuit includes a first differential circuit having an means into a condition for enabling only either the ste- 
innut connected to the subcarrier detector and two reophonic reproduction or the first language reproduc- 
output paths which are alternatively rendered conduc- tion irrespective of the control signal when the second 
tive in accordance with the condition of the input, and 25 channel signal is not sensed. 

a second differential circuit connected to one of the two 18. A circuit claimed m claim 17 wherein the firs 
output paths of the first differential circuit so that it is means includes an analog switch circuit having a first 
put in anoperable condition when the one output path current mirror circuit connected to receive at its input 
of the first differential circuit is rendered conductive, current path a first subchannel signal extracted from the 
the second differential circuit having an input con- 30 multivoice signal, and a second current mirror circuit 
nected to a manual switch for selection of the first and connected to receive at its input current path a second 
second subchannel signals, the second differential cir- subchannel signal, an output transistor having an input 
cuit also having two output paths, one of which is ren- connected commonly to one end of each of respective 
dered conductive when the manual switch is in a first output paths of the first and second current nurror oir- 
condition, and the other of which is rendered conduc- 35 cuits, and means connected to the other end of each ot 
tive when the manual switch is in a second condition, the output paths of the first and second current mirror 
the one output path of the second differential circuit circuits for selectively shunting either the first or sec- 
being adapted to be connected to the control input of ond current mirror circuit m accordance with selection 
the shunting means. of the two subchannel signals. 

15 A circuit claimed in claim 14 wherein the first 40 19. A circuit claimed m claim 18 wherein the shunt- 
differential circuit includes a first transistor having a ing means includes a balanced differential circuit having 
base connected to the subcarrier detector, and a second a control input and two outputs connected to fteote 
transistor connected to the first transistor to form a end of each of the output paths of the first and second 
differential circuit, the second transistor having a base current mirror circuits, respectively, the two outpute of 
connected to a predetermined bias voltage and a collec- 45 the differential circuit being selectively grounded m 
tor connected to a DC source voltage through one of accordance with the condition of the control input 
two current paths of a third current mirror circuit, so 20. A circuit claimed in claim 19 wherein the third 
that the first and second transistors are alternatively put means includes a first differential circuit havmg an input 
on in accordance with the base potential of the first connected to the second means and two output paths 
transistor, and wherein the second differential circuit 50 which are alternatively rendered conductive m accor- 
includes third and fourth transistors connected to form dance with the condition of the input, and a second 
another differential circuit, the emitters of the third and differential circuit connected to one of the two output 
fourth transistors being common-connected to the other paths of the first differential circuit so that it is put in an 
current path of the third current mirror circuit, the base operable condition when the one output path of the first 
of the third transistor being connected through a first 55 differential circuit is rendered conductive, the second 
resistor to a first bias voltage and also through second differential circuit having an mput connected to a man- 
and third resistors and the manual switch to the DC ual switch for selection of the first and second subchan- 
source voltage, the collector of the third transistor nel signals, the second differential circuit also having 
being connected to a control input of the balanced dif- two output paths, one of which is rendered conductive 
ferential switch circuit and also connected through a 60 when the manual switch is in a first condition, and the 
fourth resistor to a bias voltage, and the base of the other of winch is rendered conductive when the manual 
fourth transistor being connected through a resistor to a switch is in a second condition, the one output path ot 
second bias voltage. the second differential circuit being adapted to be con- 

16 A circuit claimed in claim 15 wherein the collec- nected to the control input of the shunting means, 

tor of the fourth transistor is connected through one of 65 21. A circuit for demodulating a multivoice signal 

two current paths of a fourth current mirror circuit to containing a main channel signal, a first subchannel 

said first bias voltage, the other current path of the signal, and a second subchannel signal, the latter two 

fourth current mirror circuit and the first transistor signals being compressed in a DBX noise reduction 
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system, the first subchannel being assigned to stereo- 
phonic information and the second subchannel being 
assigned to second language information, comprising 
first circuit means for extracting a main channel signal 
from the multivoice signal, second circuit means for 5 
extracting a first subchannel signal from the multivoice 
signal, third circuit means for extracting a second sub- 
channel signal from the multivoice signal, switching 
circuit means receiving the first and second subchannel 
signals for selectively outputting one of the two sub- 10 
channel signals, decoder means connected to an output 
of the switch circuit means to restore the original signal 
from the DBX noise reduction treated signal, and out- 
put circuit means receiving the outputs of the first cir- 
cuit means and the decoder means for generating an 
audio signal, the switch circuit means having a manual 
switch for selecting either of the first and second sub- 
channel signals, and the switch circuit means including 
means for invalidating selection of the second subchan- 2Q 
nel signal by the manual switch when the second sub- 
channel signal cannot be sensed in the multivoice signal. 

22. A circuit for demodulating a multivoice signal 
containing a main channel for a (L+R) signal, a first 
subchannel for a (L— R) signal, and a second subchan- 2J 
nel for an SAP signal comprising: 
a low pass filter extracting the (L+R) signal from the 

multivoice signal; 
a pilot detector for detecting a pilot signal for the 
(L— R) signal from the multivoice signal and gen- 3Q 
erating a (L—R) signal reception signal; 
a (L-R) signal demodulator controlled by the pilot 
detector to reproduce the (L-R) signal from the 
multivoice signal; 
a SAP subcarrier detector for detecting a subcarrier 33 
for the SAP signal from the multivoice signal and 
generating a SAP signal reception signal; 
a SAP signal demodulator controlled by the subcar- 
rier detector to reproduce the SAP signal from the 
multivoice signal; 40 
a switching circuit means receiving the (L—R) and 
SAP signals for selectively outputting one of the 
subchannel signals; 
a decoder means connected to an output of the switch 
circuit means to restore the original signal from the 45 
noise reduction treated signal; and 
output circuit means receiving the outputs of the low 
pass filter and the decoder means for generating an 
audio signal, 

the switch circuit means having a manual switch for so 
selecting either of the (L—R) and SAP signals, and 
further includes means for invalidating selection of 
the SAP signal by the manual switch when the 
SAP signal cannot be sensed in the multivoice 
signal. 55 
23. A circuit for demodulating a multivoice signal 
containing a main channel for a (L+R) signal, a first 
subchannel for a (L—R) signal, and a second subchan- 
nel for an SAP signal, the (L-R) signal and the SAP 
signal being treated to suppress, comprising: 60 
a low pass filter extracting the (L + R) signal from the 

multivoice signal; 
a pilot detector for detecting a pilot signal for the 
(L—R) signal from the multivoice signal and gen- 
erating a (L—R) signal reception signal; 65 
a (L—R) signal demodulator controlled by the pilot 
detector to reproduce the (L-R) signal from the 
multivoice signal; 



a SAP subcarrier detector for detecting a subcarrier 
for the SAP signal from the multivoice signal and 
generating a SAP signal reception signal; 

a SAP signal demodulator controlled by the subcar- 
rier detector to reproduce the SAP signal from the 
multivoice signal; 

an analog switch circuit having a first current mirror 
circuit connected to receive at its input current 
path the (L-R) signal, and a second current mir- 
ror circuit connected to receive at its input current 
path the SAP signal, an output transistor having an 
input connected commonly to one end of each of 
respective output paths of the first and second 
mirror circuits; 

a balanced differential circuit including a first transis- 
tor having a collector connected to the other end 
of the output paths of the first current mirror cir- 
cuit, a second transistor connected to the first tran- 
sistor to form a first differential circuit, a third 
transistor having a collector connected to the other 
end of the output paths of the second current mir- 
ror circuit, and a fourth transistor connected to the 
third transistor to form a second differential circuit, 
the first and fourth transistors being common-con- 
nected at their bases to a control input for selection 
of the (L-R) signal and the SAP signal, and the 
second and third transistors being common-con- 
nected to a predetermined bias voltage, so that the 
first and third transistors are alternatively turned 
on in accordance with the voltage applied to the 
control input; 
a decoder connected to an output of the output tran- 
sistor of the analog switch circuit to restore the 
original signal from the noise reduction treated 
signal; and 

an output circuit receiving the outputs of the low pass 
filter and the decoder for generating an audio sig- 
nal. 

24. A circuit for demodulating a multivoice signal 
containing a main channel for a (L+R) signal, a first 
subchannel for a (L-R) signal, and a second subchan- 
nel for an SAP signal, the (L-R) signal and the SAP 
signal being suppressed for noise reduction, comprising: 
a low pass filter extracting the (L+R) signal from the 

multivoice signal; 
a pilot detector for detecting a pilot signal for the 
(L—R) signal from the multivoice signal and gen- 
erating a (L—R) signal reception signal; 
a (L-R) signal demodulator controlled by the pilot 
detector to reproduce the (L-R) signal from the 
multivoice signal; 
a SAP subcarrier detector for detecting a subcarrier 
for the SAP signal from the multivoice signal and 
generating a SAP signal reception signal; 
a SAP signal demodulator controlled by the subcar- 
rier detector to reproduce the SAP signal from the 
multivoice signal; 
an analog switch circuit having a first current mirror 
circuit connected to receive at its input current 
path the (L—R) signal, and a second current mir- 
ror circuit connected to receive at its input current 
path the SAP signal, an output transistor having an 
input connected commonly to one end of each of 
respective output paths of the first and second 
current mirror circuits; 
a balanced differential switch circuit including a first 
transistor having a collector connected to the other 
end of the output paths of the first current mirror 
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circuit, a second transistor connected to the first 
transistor to form a first differential circuit, a third 
transistor having a collector connected to the other 
end of the output path of the second current mirror 
circuit, and a fourth transistor connected to the 5 
third transistor to form a second differential circuit, 
the first and fourth transistors being common-con- 
nected at their bases to a control input for selection 
of the (L-R) signal and the SAP signal, and the 
second and third transistors being common-con- 10 
nected to a predetermined bias voltage, so that the 
first and third transistors are alternatively turned 
on in accordance with the voltage applied to the 
control input; 

a decoder connected to an output of the output traa- 15 
sistor of the analog switch circuit to restore the 
original signal from the noise reduction treated 
signal; 

third differential circuit including a fifth transistor 
having a base connected to the subcarrier detector, 20 
and a sixth transistor connected to the fifth transis- 
tor to form a differential circuit, the sixth transistor 
having a base connected to a predetermined bias 
voltage and a collector connected to a DC source 
voltage through one of two current paths of a third 25 
current mirror circuit, so that the fifth and sixth 
transistors are alternatively put on in accordance 
with the base potential of the fifth transistor, 

a fourth differential circuit including seventh and 
eighth transistors connected to form another differ- 30 
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ential circuit, the emitters of the seventh and eighth 
transistors being common-connected to the other 
current path of the third current mirror circuit, the 
base of the seventh transistor being connected 
through a first resistor to a first bias voltage and 
also through second and third resistors and a man- 
ual switch to the DC source voltage, the collector 
of the seventh transistor being connected to the 
control input of the balanced differential switch 
circuit and also connected through a fourth resistor 
to a second bias voltage, and the base of the eighth 
transistor being connected through a resistor to a 
third bias voltage, the collector of the eighth tran- 
sistor is connected through one current path of a 
fourth current mirror circuit to said predetermined 
bias voltage, another current path of the fourth 
current mirror circuit and the fifth transistor being 
connected to one current path of a fifth current 

~ mirror circuit, another current path of the fifth 
current mirror circuit being connected to a stereo/- 
mono switch circuit; and 

a stereo matrix circuit receiving the (L+R) signal 
and the output of the decoder and controlled by an 
output of the stereo-mono switch circuit and the 
potential of the collector of the seventh transistor 
so as to form a pair of audio outputs in one of a 
monoral mode, a stereophonic mode and a SAP 
mode. 

• * » • * 
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